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Abstract 
 
Fifteen percent of children live with a parent who has a chronic medical condition (CMC). 
Parents from families with parental CMC are at an elevated risk for depressive symptoms. 
Being exposed to parental depressive symptoms may be related to adolescent stress. This 
cross-sectional study examined the relation between parental CMC and parental depression on 
adolescent stress. We expected that girls, older adolescents, and adolescents of mothers with a 
CMC to report more stress. Further, we hypothesized that parental depressive symptoms 
mediate the relationship between family type and adolescent stress. Participants were 84 
families with parental CMC (136 children, 47% male, and mean age 14.62 years) and 68 
families with two healthy parents (110 children, 47% male, and mean age 14.56 years). 
Parental depressive symptoms were measured using the Beck Depression Inventory, and 
adolescent stress by the Dutch Stress Questionnaire for Children. Regression analysis 
indicated that the combined effect of parental CMC and parental depressive symptoms was 
not related to adolescent stress. Adolescent gender and age predicted 10.8% of the variability 
in stress. Mediation analysis revealed a significant indirect effect of family type on adolescent 
stress through parental depressive symptoms (p ˂ .001). These findings suggest that parental 
CMC predicts parental depressive symptoms, which in turn predict adolescent stress. Health 
professionals should pay special attention to depressive symptoms of the parent, older 
adolescents, and girls in families with parental CMC.   
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Introduction 
 
Worldwide, a growing number of people have a chronic medical condition (CMC) 
because of an increase of older populations that are more vulnerable to disease, and advances 
in medical science leading to longer life duration (Zellweger, Bopp, Holzer, Djalali, & 
Kaplan, 2014). A CMC is referred to “a disease or a traumatic injury impairing health, 
involving one or more organ systems and lasting 6 months or longer” (Sieh, Dikkers, Visser-
Meily, & Meijer, 2012). In Western countries, approximately 5 to 15% of children live with a 
parent who has a CMC (Barkmann, Romer, Watson, & Schulte-Markwort, 2007; Razaz, 
Nourian, Marrie, Boyce, & Tremlett, 2014). Having a parent with a CMC may negatively 
affect the social-emotional development of children (Romer, Barkmann, Schulte-Markwort, 
Thomalla, & Riedesser, 2002). These children are at elevated risk for emotional and 
behavioral problems (Barkmann et al., 2007; Diareme et al., 2006; Pedersen & Revenson, 
2005). A meta-analysis found that children living with parental CMC display more 
internalizing problem behavior (i.e., withdrawn behavior, anxiety, and depressive symptoms) 
and externalizing problem behavior (i.e., delinquent behavior and aggression) than children 
living with two healthy parents (Sieh, Meijer, Oort, Visser-Meily, & Van der Leij, 2010). 
Also, in a population-based sample, there was a higher risk for internalizing problems 
(anxiety/ depression, odds ratio (OR): 2.64; social problems, OR: 1.94; somatic complaints, 
OR: 1.93) than externalizing problems (delinquent behavior, OR: 1.12; aggressive behavior, 
OR: 0.58) among children aged between 4 and 18 years old with a physically ill parent 
(Barkmann et al., 2007). Sieh, Oort, Visser-Meily, and Meijer (2014) explored the 
relationship between parental CMC and internalizing problems through mediating effects of 
family functioning, quality of life of the parent with a CMC, and the stress and daily hassles 
of children. Only stress and daily hassles of children proved to mediate this relationship. This 
is in line with the study of Pedersen and Revenson (2005), who revealed that stress of the 
child mediates the relation between parental illness and youth maladjustment. Indeed, 
research suggests that children exposed to parental CMC have an increased risk of stress 
responses (Edwards et al., 2008; Huizinga et al., 2005). Houck, Rodrigue, and Lobato (2007) 
revealed that 30% of adolescents living with parental CMC had clinical levels of stress 
symptoms. Also, previous studies reported that higher stress appraisals of adolescents living 
with a parent affected by multiple sclerosis (MS) was positively related to higher scores of 
depression and anxiety of adolescents (Pakenham & Bursnall, 2006). Meijer, van Oostveen, 
and Stams (2008) concluded that stress was associated with internalizing (r= 0.6) and 
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externalizing problem (r= 0.29) behavior among adolescents living with a parent affected by 
Parkinson’s disease. Adolescent stress is therefore an important variable and will be the focus 
of this study. 
 
Association between parental CMC and parental depressive symptoms 
Not only do adolescents have to cope with parental CMC, they also have to deal with 
parents’ depressive symptoms which co-occur and overlap with CMC (Braam et al., 2005; 
Turvey, Schultz, Beglinger, & Klein, 2009). A study showed that 10 to 20% of people with a 
CMC have a depression (Janevic, Rosland, Wiitala, Connell, & Piette, 2012). Another study 
among patients with MS reported a prevalence of 47 to 54% (Steck et al., 2007). The authors 
stated that depressive symptoms are higher among patients affected by MS than other patients 
with a physical illness. These patients often have to deal with loss of work and income, and 
changes in family responsibilities. Also, healthy partners of patients with a CMC commonly 
have depressive symptoms due to caring for their partners (Hakim et al., 2000; Steck et al., 
2007), which is related to reduced quality of life and increased levels of distress (Figved, 
Myhr, Larsen, & Aarsland, 2007). Also, compared to normative samples, spouses of 
physically ill individuals report lower levels of satisfaction concerning physical intimacy with 
their ill partner and marital relationship (Corry & While, 2009). In a study among 144 patients 
with MS and 109 partners, approximately 20% of the partners reported depressive symptoms. 
So, both parents of the target group are at risk for increased depressive symptoms. Being 
exposed to parental depressive symptoms is a risk factor for the well-being of the child (Elgar, 
McGrath, Waschbusch, Stewart, & Curtis, 2004; Luoma et al., 2001). Luoma et al. (2001) 
have documented that maternal depressive symptoms are associated with low adaptive 
functioning (i.e., behavior, learning, and happiness) and low social competence (i.e., social 
relationships and school achievements) of school-aged children. Further, a study of Hammen 
and Brennan (2003) revealed that 15-year-old children of depressed mothers were twice as 
likely to have a depression compared to children of non-depressed mothers. Also, children of 
parents with depressive symptoms show more aggressive and behavior problems than children 
of parents without depressive symptoms (Kane & Garber, 2004; Langrock, Compas, Keller, 
Merchant, & Copeland, 2002).  
Having established the notion that parental depressive symptoms are associated with 
behavior problems and maladjustment in children, it is interesting to analyze possible 
mediators that influence the relationship between parental depressive symptoms and behavior 
problems of children. One potential mediator is stress as perceived by children (Langrock et 
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al., 2002). Indeed, van de Port, Visser-Meily, Post, and Lindeman (2007) found that parental 
depressive symptoms was positively related to stress among adolescents of parents who have 
had a stroke (r = 0.46). Living with a depressed parent may cause stress as children are 
exposed to disruptive parental behavior, more negative behavior, and less positive behavior of 
the parent (Langrock et al., 2002; Wilson & Durbin, 2010). In a meta-analysis of 46 studies, 
Lovejoy, Graczyk, O'Hare, and Neuman (2002) examined these parental behaviors more 
closely and identified three types of parent behavior: positive behavior (affectionate contact, 
pleasant interaction, praising the child), negative or hostile behavior (negative maternal affect 
and facial expression, expressed anger), and disengaged (silence, ignoring, lack of 
involvement of parent toward the child). They found that compared to non-depressed mothers, 
depressed mothers interacted in more negative or hostile and disengaged ways with their 
children and showed less positive behavior. Also, in a study of Wilson and Durbin (2010), 
this association between parental depression and parent behavior was found among depressed 
fathers. Further, Langrock et al. (2002) revealed that children of depressed parents were 
exposed to parental stressors like parental withdrawal, consisting of behavior related to 
unresponsiveness to the needs of their children and marital conflict almost daily. The 
association between current depressive symptoms of the parent and the frequency of parental 
stressors was small in magnitude. This indicates that parents continue to display disruptive 
parenting behavior even in a non-depressive episode. In conclusion, research examining the 
relation between parental CMC and adolescent stress indicates that parental depressive 
symptoms should be accounted for. In this study we will investigate the relation between 
parental CMC and parental depressive symptoms on adolescent stress.   
 
Relation between parental CMC and depressive symptoms on adolescent stress 
  Most studies have focused on direct effects of parental CMC or parental depressive 
symptoms on the well-being of the child; few studies have examined interaction effects (Sieh, 
Visser-Meily, & Meijer, 2013). Pakenham and Cox (2014) found that mental illness of the 
parent was more strongly associated with mental health difficulties of children than the 
physical illness of the parent. However, when they examined the interaction effect between 
the association of parental physical illness and parental depressive symptoms on mental health 
difficulties of children, this association became stronger. Sieh et al. (2013) also revealed that 
adolescents exposed to parents with CMC and parental depressive symptoms had more 
internalizing behavior problems compared to children living in families with parental CMC 
but without parental depressive symptoms. Accordingly, Pakenham and Cox (2012) found 
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that when the disability of the illness and depressive symptoms of the parent increased, 
conduct problems, inattention and emotional symptoms, and peer-relation problems in 
adolescents increased (p = .02). Steck et al. (2007) conducted a study among 144 individuals 
affected by MS and found that when mothers were affected by MS and the more depressive 
symptoms she reported, the more they reported internalizing problems of their children. 
Moreover, the authors revealed that the scores of internalizing problems in adolescents with a 
parent with MS increased significantly when one parent had depressive symptoms and 
increased even more when two parents had depressive symptoms. The T-score of internalizing 
problems when neither parent had depressive symptoms was 46.9, and 51.8 when one parent 
had depressive symptoms, compared to 58.6 when both parents had depressive symptoms. 
The authors stated that parental depressive symptoms may bias observations and, 
consequently, parents may overestimate the behavior problems of their children. However, in 
a study of Edwards et al. (2008) on self-reported problem behavior, higher scores of 
depression of mothers with cancer were associated with internalizing problems of the 
adolescents (p < .05). In short, previous findings indicate that the combined effect of parental 
CMC and parental depressive symptoms is more strongly related to adolescent stress than the 
direct effect of either parental CMC or parental depressive symptoms. Still, research of the 
interaction effect of the relation between parental CMC and parental depressive symptoms on 
adolescent outcomes mainly focuses on problem behavior of the adolescent and not 
adolescent stress. 
 
Effects of gender and age on adolescent stress 
Not all children are affected by the CMC of the parent. Stoeckel, Weissbrod, and 
Ahrens (2015) concluded that compared to college-age children with two healthy parents, 
children with parental illness did not report more symptoms of depression and anxiety. Also, 
in a study among 812 mother-child pairs, children of ill mothers showed no differences in 
positive behavior and internalizing and externalizing problems compared to children of 
healthy mothers (Annunziato, Rakotomihamina, & Rubacka, 2007). Recent literature suggests 
that the moderating factors gender and age of the adolescent and gender of the ill parent can 
influence the effects of parental CMC on adolescent stress (Pedersen & Revenson, 2005). A 
moderator affects the strength and/or the direction of the relation between a variable and 
outcome (Kraemer, Stice, Kazdin, Offord, & Kupfer, 2014). This study concentrates on 
gender and age of the adolescent, and gender of the parent with a CMC as moderators. 
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What is well-documented is that in general, girls report more stress than boys (Hampel 
& Petermann, 2005; Rudolph, 2002). Also, this effect is found in studies examining children 
living with parental CMC (Pedersen & Revenson, 2005; Sieh et al., 2012; Van de Port et al., 
2007). In a study of Dufour, Meijer, van de Port, and Visser-Meily (2006) among children 
with parental CMC, daughters reported significantly more stress than sons (r = 0.24, p < .05). 
This is in line with the findings of Huizinga et al. (2004), who revealed that 33% of girls of 
parents diagnosed with cancer reported clinical levels of stress responses compared to 20% of 
boys. The authors stated that this difference may be present because boys have less empathic 
concern for the ill parent and worry less than girls. However, Sieh et al. (2010) did not find an 
effect of gender on youth outcomes. Further, another study found that boys did show more 
peer-relation problems, conduct problems, and emotional symptoms compared to girls 
(Pakenham & Cox, 2014). An explanation for these contradictory results is that in the study of 
Pakenham and Cox (2014), not only parents with a physical disability were included but also 
parents with drug and alcohol problems, and intellectual disability. Another moderating factor 
is the age of the adolescent. A recent study by Sieh et al. (2013) suggests that girls and older 
adolescents living with parental CMC and/or parental depressive symptoms report higher 
levels of stress than boys and younger adolescents. Furthermore, several studies revealed that 
older children living with parental CMC have more problem behavior than younger children 
(Pakenham & Cox, 2014; Pedersen & Revenson, 2005). It is also possible that the gender of 
the ill parent moderates the relation between parental CMC and adolescent stress. Still, the 
effect of gender of the ill parent on the well-being of the child has not been studied in depth 
(Barkmann et al., 2007; Pederson & Revenson, 2005; Rodrigue & Houck, 2001). In 
comparison with ill fathers, research suggests that ill mothers report more stress (Pedersen & 
Revenson, 2005) and depressive symptoms (Diareme et al., 2006), which may reflect on their 
children. Indeed, children of mothers with MS have more behavior problems than children of 
fathers with MS (Diareme et al., 2006). Examining the interaction effect of parental CMC and 
depressive symptoms, Watson et al. (2006) found that depression of the mother affected with 
breast cancer predicted internalizing problems (p = .001) and total problems of adolescents (p 
= .003). Especially daughters of ill mothers displayed more stress, anxiety, and depressive 
symptoms than daughters of ill fathers and sons of ill mothers (Huizinga et al., 2005; 
Pederson & Revenson, 2005). One explanation is that when the mother becomes ill, the 
daughter will take over caregiving and household activities. This change in responsibilities is 
not often seen when fathers become ill, as the mothers will continue to fulfill caregiving tasks 
(Huizinga et al., 2004). In conclusion, gender and age of the adolescent and gender of the ill 
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parent can influence the effects of the parental CMC and parental depressive symptoms on 
adolescent stress, which is illustrated in Figure 1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Predictors family type and parental depressive symptoms, and moderators for 
adolescent stress.  
 
Transactional model of stress 
With regard to stress, most studies addressing children with parental CMC have 
focused on stress responses (Compas et al., 1994; Edwards et al., 2008; Harris & Zakowski, 
2003; Huizinga et al., 2005). A stress response includes behaviors, emotions, thoughts, and 
physical reactions (Resick, 2001). These stress responses are mediated by appraisal 
processes/psychological stress of the individual (Morrison & Bennett, 2009). In this study, we 
will focus on psychological stress, which is an internal state of an individual that evokes a 
response depending on whether or not the event is considered to be a threat in reality 
(Morrison & Bennett, 2009). A key model in this domain is the transactional model of stress 
of Lazarus and Folkman (1984). This model emphasizes that the impact of a stressful event 
depends on the subjective perception of this event. If the event is evaluated as stressful 
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parental CMC 
Family type 
Parental depressive 
symptoms 
Adolescent stress 
Moderators: 
- age and gender of 
  adolescent 
- gender of the parent   
  with a CMC 
 
9 
 
(primary appraisal), and the individual is not able to manage the situation (secondary 
appraisal), a person will experience stress, which can lead to an increase of problem behavior. 
In this study, we will not make a distinction between primary appraisal and secondary 
appraisal. 
In the view of this model, parental CMC may be experienced by children as stressful 
because the development and the exacerbation of the illness of the parent are uncertain (Razaz 
et al., 2014). The parent may have to cope with stressful events such as illness development, 
hospitalization, and medical procedures. These children often have caregiving tasks and 
responsibilities such as giving emotional support, household responsibilities, and taking care 
of siblings (Pakenham & Bursnall, 2006; Pakenham, Bursnall, Chiu, Cannon, & Okochi, 
2006). Especially adolescents perform more adult roles as they are more capable of taking on 
responsibilities than younger children. Taking care of a parent has psychosocial impact on 
adolescents as they report lower life satisfaction, which is related to higher stress appraisal 
(Pakenham & Bursnall, 2005; Pakenham et al., 2006). Further, adolescents are able to 
understand the impact of the parental illness and may experience more stress (Pedersen & 
Revenson, 2005). Also, living with parental CMC and depressive symptoms may exceed the 
ability of the adolescent to cope. Research suggests that there is an association between 
negative parental behavior (due to the depressive symptoms of the parent) and less adaptive 
coping styles of children (Langrock et al., 2014). Thus, this indicates that children of 
depressed parents are less likely to manage negative parental behavior. Consequently, 
children living with parental CMC and exposed to parental depressive symptoms will 
experience more stress than the control group. Armistead, Klein, and Forehand (1995) 
explored the relation between parental CMC and parental depressive symptoms on child 
functioning more closely. They postulated that parental depression is a mediator between 
parental illness and disruptive parenting, resulting in poor child functioning. A mediator is a 
variable which explains the relation between two variables (Field, 2013). In the view of the 
model, it is possible that the relation between parental CMC and adolescent stress can be 
explained by parental depressive symptoms, as illustrated in Figure 2. This indicates that 
parental CMC also predicts parental depressive symptoms, which in turn predict adolescent 
stress. In mediation analyses, two effects are explored: the direct effect of the relation 
between family type and adolescent stress controlling for parental depressive symptoms, and 
the indirect effect of family type and adolescent stress through parental depressive symptoms.  
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Figure 2. Model of family type as predictor of adolescent stress, mediated by parental depressive 
symptoms.  
 
Aim of the study  
In summary, the target group may report higher levels of stress than the comparison 
group due to parental CMC and comorbid parental depressive symptoms. Still, research is 
underdeveloped concerning the effects of living with parental CMC on the well-being of the 
adolescent (Pakenham & Cox, 2012; Pedersen & Revenson, 2005) and on adolescent stress 
(Rodrigue & Houck, 2001). Most studies focus on the effect of parental CMC on problem 
behavior of children (Barkmann et al., 2007; Diareme et al., 2006; Rodrigue & Houck, 2001; 
Sieh et al., 2010; Steck et al., 2007). Further, studies examining stress among children with 
parental CMC did not include a comparison group (Dufour et al., 2006; Meijer et al., 2008). 
Consequently, the question remains whether adolescents living in families with a parental 
CMC report more stress compared to adolescents with healthy parents. Also, studies reported 
effects of parental depressive symptoms or effects of parental CMC, neglecting the interaction 
between them (Sieh et al., 2013). Hence, the aim of this study is to determine the relation 
between parental CMC and parental depressive symptoms on adolescent stress. We will 
examine the depressive symptoms of both parents in the family, as spouses of patients with a 
CMC frequently have depressive symptoms. Also, in this study, adolescents will rate their 
Parental depressive symptoms 
Family type 
 
Adolescent stress 
Direct effect 
Indirect effect 
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stress themselves, as depressive symptoms of parents may bias their observation (Najman et 
al., 2001; Steck et al., 2006). We expect that (H1) the parents of the target group report more 
depressive symptoms than the parents of the comparison group. In addition, (H2) parental 
depressive symptoms will be positively related to adolescent stress. We also expect that (H3) 
the interaction effect of the relation between parental CMC and parental depression is 
positively related to adolescent stress. Adolescents will report more stress living in families 
with a parent with a CMC and exposed to parental depressive symptoms compared to 
adolescents living in families with parental CMC but without parental depressive symptoms, 
or compared to adolescents living with two healthy parents. Further, we hypothesize that (H4) 
girls, older adolescents, and adolescents of mothers with a CMC will report more stress. 
Finally, we expect that (H5) parental depressive symptoms mediate the relationship between 
family type and adolescent stress.  
Methods 
 
Participants 
  Participants were adolescents living in families with a parent with a CMC and 
adolescents with two healthy parents. Also, parents of these adolescents were included. 
Inclusion criteria for the adolescents were: (a) adolescents between 10 and 20 years old, who 
lived in a family with at least one parent with a CMC lasting for 6 months or longer, or in a 
family with two healthy parents; (b) living in the Netherlands; and (c) Dutch-speaking. 
Adolescents with severe psychiatric or somatic disorders were excluded.  
 
Instruments   
 Questions related to the personal situation were asked, for example date of birth, 
gender (boys = 116, girls = 130), education, living situation, and professional and leisure 
occupations. Dummies were produced for family type (families with a parent with a CMC = 
1, families with healthy parents = 0) and gender (female = 1, male = 0).  
  Parental depressive symptoms were measured using the Dutch version Beck 
Depression Inventory (BDI). The BDI contains 21 questions related to cognitive, affective, 
physiological, and motivational symptoms of depression as experienced in the previous week 
(Beck, Ward, Mendelson, Mock, & Erbaugh, 1961). Each question contains four alternative 
statements with a rating scale of 4 points ranging from 0 (e.g., “I do not feel sad”, “I do not 
feel like a failure”) to 3 (e.g., “I am so sad or unhappy that I cannot stand it”, “I feel I am a 
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complete failure as a person”) (Beck et al., 1961). The sum of the scores (total BDI score) can 
range from 0 to 63 with higher scores indicating more depressive symptoms. The guidelines 
for cut-off scores are: minimal depression (score range 0 – 9), mild to moderate depression 
(score range 10 – 18), moderate to severe depression (score range 19 – 29), and severe 
depression (score range 30 – 63) (Beck, Steer, & Carbin, 1988). The BDI is a self-report 
questionnaire which can detect depressive symptoms in normal populations as well as in 
psychiatric populations (Gross, Shaw, Burwell, & Nagin, 2009). Beck et al. (1988) examined 
the internal consistency of the BDI in a meta-analysis and found a high internal consistency 
for psychiatric patients (Cronbach’s α = 0.86) and for healthy patients (α = 0.81). Another 
study revealed a high reliability of the Dutch version of the BDI (Cronbach’s α = 0.88) in a 
sample of patients with Parkinson’s disease (Visser, Leentjens, Marinus, Stiggelbout, & van 
Hilten, 2006). Also, Does (2002) found a high internal consistency of the Dutch version of the 
test for psychiatric patients (α = 0.92). In this study, Cronbach’s alpha for ill parents and 
spouses were α = 0.86 and α = 0.86, respectively. 
 Adolescent stress (psychological stress experienced in the previous 3 months) was 
measured using the Dutch Stress Questionnaire for Children (DSQC; Hartong et al., 2003). 
The questionnaire contains 17 questions, for example “I am easily upset” and “I feel nervous 
quickly”. The adolescents rated answers using a 4-point scale from 1 (completely not true for 
me), 2 (mostly not true for me), 3 (mostly true for me) to 4 (completely true for me). Total 
scores can range from 17 to 68, with higher scores displaying more stress. Meijer et al. (2008) 
found a high reliability (Cronbach’s α = 0.81) in their study among children with a parent 
with Parkinson. Also, Dufour et al. (2006) tested the reliability of the test in a sample of 
children with a parent with Parkinson and in a sample of children with a parent who had had a 
stroke, with both reliabilities turning out high (Cronbach’s α = 0.83, Cronbach’s α = 0.78). In 
this study, Cronbach’s alpha for adolescents of families with parental CMC was α = 0.87 and 
for adolescents of families with two healthy parents was α = 0.79.  
 
Procedure 
  The study has a cross-sectional design and is part of a research project (2008 to 2011) 
of the research institute of Child Development and Education of the University of 
Amsterdam. This study was approved by the Ethics Committee of the Research Institute of 
Child Development and Education at the University of Amsterdam in June 2008. 
 Families with parental CMC and families with two healthy parents were recruited by 
posting posters and letters in general practices, community centers, schools, and public 
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libraries in the Netherlands. To recruit families with parental CMC, hospitals and 
rehabilitation centers were contacted. Further, information about the study was posted on 
websites related to chronic illness. Families were required to phone or email the investigators 
to participate. Before participation, parents and adolescents had to provide written active 
informed consent. Research assistants conducted the questionnaires at the homes of the 
families, which took approximately 45 minutes. After completing the questionnaires, 
adolescents received a cinema voucher, a cover for a mobile phone, or a gift voucher. 
 
Statistical analysis 
  All tests were considered to be significant at p < .05, two-tailed. The results were 
derived using IBM SPSS Statistics for Windows, version 21.0. When data of one or more 
items in the BDI or in the DSQC were missing, the missing data were substituted using the 
Expectation Maximization method. We conducted Little’s MCAR test to test whether these 
missing values were missing completely at random (Field, 2013). It was assumed that these 
missing values were missing completely at random because less than 5% of the data were 
missing.  
  The assumptions about linearity were examined using a scatterplot for each group. 
Also, normality was tested using the Kolmogorov-Smirnov test and homoscedasticity was 
tested using Levene’s test (Meyers, Gamst, & Guarino, 2006). When assumptions on 
normality and homoscedasticity were violated, the bootstrap method based on 1000 bootstrap 
samples was used (Field, 2013). Further, Cook’s distance was used to detect outliers. Outliers 
with a Cook’s distance greater than 1 were considered as a cause for concern and dealt with 
by trimming the data (Field, 2013).     
  We calculated the means and standard deviations of demographic variables age, 
adolescent stress, and school type of the adolescents. Also, the means and standard deviations 
of age, educational level, depressive symptoms, and monthly income of the parents were 
calculated. To examine whether parents and adolescents of the target group and the 
comparison group differed in demographic variables and levels of stress, independent t-tests 
were used. An independent t-test was also conducted to analyze whether parents of the target 
group reported more depressive symptoms than the parents of the comparison group, 
addressing Hypothesis 1.   
  To determine whether parental depressive symptoms were positively correlated to 
adolescent stress (Hypothesis 2), Pearson correlations for parental depressive symptoms and 
adolescent stress were used separately for the target group and the comparison group. The 
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mean depression score of the family was calculated using the sum of the scores of the father 
and mother divided by 2. Also, Pearson correlations for adolescents’ age and adolescent 
stress, and point-biserial correlations for adolescent gender and stress and the gender of the 
parents with a CMC were used. Fisher’s z test was used to examine whether differences of the 
correlations between the target group and the comparison group were significant (Fisher, 
1915).  
  Subsequently, regression analyses were conducted. Beforehand, the following 
assumptions were tested: (a) linearity; (b) independent residuals; (c) homoscedasticity; (d) 
normally distributed errors; (e) multicollinearity; (f) the independent variables did not have 
variances of 0. To analyze the assumptions on linearity and homoscedasticity, a plot of 
standardized predicted values against standardized residuals was used. The Durbin-Watson 
test was conducted to test the assumption of independent residuals. Values less than 1 and 
greater than 3 were considered to be problematic. The tolerance statistic was analyzed to 
examine multicollinearity between predictors. Tolerance below .1 was considered cause for 
concern (Meyers et al., 2006). When the assumption of linearity was severely violated, a 
transformation of the variable was attempted. A bootstrap method based on 1000 bootstrap 
samples was used when the assumption of normality was violated. To examine whether 
family type and parental depressive symptoms (the independent variables) were related to 
adolescent stress (the dependent variable), a multiple hierarchical regression analysis was 
conducted. In all analyses (models), the predictor family type was entered into the model first 
as this was considered to be the most important variable in predicting adolescent stress (Steck 
et al., 2007). Next, the predictor parental depressive symptoms was entered. The first model 
was conducted to investigate whether the interaction effect of the relation between parental 
CMC and parental depressive symptoms was positively related to adolescent stress, 
addressing Hypothesis 3. A new variable (predictor family type x predictor parental 
depressive symptoms) was conducted. Beforehand, the variable parental depressive symptoms 
was centered, so multicollinearity with other predictors could not occur (Field, 2013). This 
variable (interaction variable) was entered in the model. Addressing Hypothesis 4, we 
conducted a second model to explore whether girls and older adolescents report more stress, 
using the variables gender of the adolescent and age of the adolescent. Another multiple 
hierarchical regression was conducted addressing Hypothesis 4 to explore whether 
adolescents of mothers with a CMC report more stress. In this model, we entered the variable 
gender of the parent with a CMC. We analyzed the Akaike information criterion to compare 
the goodness of fit of the models (Field, 2013).  
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 We used a mediation analysis to examine whether the relationship between family 
type and adolescent stress could be explained by parental depressive symptoms, addressing 
Hypothesis 5. In the analysis, we entered the variable family type as independent variable, 
parental depressive symptoms as mediating variable, and adolescent stress as dependent 
variable. The mediation analysis was conducted with a bootstrap method. The tool PROCESS 
was used because IBM SPSS does not have a tool for mediation analysis with bootstrap 
method (Field, 2013). To assess whether the mediation effect is significant, a Sobel test was 
used. As recommended by Field (2013), we also used confidence intervals and considered the 
mediation significant when zero did not fall between the confidence intervals, because the 
Sobel test is only sensitive in large samples. We analyzed the direct effect and indirect effect 
by exploring the confidence intervals and the size of the effects. The effect sizes of the direct 
effect and indirect effect were determined by means of kappa-squared. Effect size of k² = .01 
represented a small effect, k² = .09 a medium effect, and k² = .25 a large effect (Field, 2013).   
 
Results 
 
Descriptive statistics 
In total, 103 families with parental CMC including 161 adolescents and 188 parents 
(105 ill and 83 healthy parents) participated. From these families, two families were excluded 
because the children did not participate and only one parent had filled in the questionnaire. 
Also, 69 families with two healthy parents including 114 adolescents and 138 parents 
participated. Eighteen families were excluded as they consisted of single-parent households 
and parents with long-distance relationships. The final sample included 84 families with 
parental CMC and 68 families with two healthy parents. Concerning the point-biserial 
correlation between adolescent stress and the gender of the parents with a CMC, 12 parents 
and 8 children of the target group were excluded from this analysis (two families with both 
parents who had a CMC, and four families with parents who had the same gender). These 
participants were excluded so that we could analyze whether gender of the parents with a 
CMC had an effect on adolescent stress. Also, they were excluded in the second multiple 
hierarchical regression exploring whether adolescents of mothers with a CMC reported more 
stress than adolescents of fathers with a CMC. Only 0.2% of the data of the BDI and 0.1% of 
the data of the DSQC were missing. Additionally, Little’s MCAR was not significant, so we 
could assume missing completely at random. 
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Table 1 shows descriptive statistics of the two types of families. All parents were from 
the Netherlands and nine parents were of other European descent. Only two children were not 
from the Netherlands. In families with parental CMC, 63% of parents with a CMC were 
mothers, and in two families, both parents had a CMC. Forty-one percent of parents of the 
target group reported mild to severe depression compared to 9% of parents of the comparison 
group. Only parents of the target group had severe depressive symptoms (2%). Depressive 
symptoms of parents with a CMC and healthy parents of the target group are shown in Table 
2. Compared to 27% of healthy parents of the target group, 55% parents with a CMC had mild 
to severe depression. Approximately one third of the parents with a CMC were affected by 
MS (see Table 3). Participants affected by Parkinson’s disease reported the highest level of 
depressive symptoms (mean 18 versus mean 14 or less for other diseases). The average 
number of years since diagnosis was the lowest for patients with Parkinson’s disease and the 
highest for patients with Diabetes type 1 (4 years versus 49 years). Overall, parents with a 
CMC were diagnosed an average of 11.8 years ago (range 6 months to 49 years). 
 
Families with parental CMC compared to families with two healthy parents  
Scatterplots of parental depressive symptoms and adolescent stress and age disclosed a 
linear relation, and the assumption of linearity was not violated. The Kolmogorov-Smirnov 
test was significant (p ˂ .05) for scores of monthly income, the BDI, educational level, 
adolescents’ age, and adolescent stress, meaning that scores were not normally distributed. 
Levene’s test was significant (p ˂ .05) for scores of the BDI and adolescent stress, indicating 
that the variances were not equal and the assumption of homoscedasticity was violated. 
Independent t-tests were conducted to analyze whether parents and adolescents of the 
target group and the comparison group differed in age, educational level, monthly income, 
and level of depressive symptoms and stress. All independent t-tests were conducted using the 
bootstrap method, except for the independent t-test for age of the parents. Independent t-tests 
showed that families with parental CMC and families with two healthy parents did not differ 
in age, educational level, or monthly income. Parents of the target group reported more 
depressive symptoms than parents of the comparison group, confirming Hypothesis 1 
(mean difference = 5.41, t(261) = 8.03, p ˂ .01).  
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Table 1 
Descriptive Statistics for Families with Parental CMC and with Two Healthy Parents 
 Families with parental 
CMC  
(n = 84) 
Families with two healthy 
parents  
(n = 68) 
Parents (n) 168 136 
   Gender (male) 52% 50% 
   Mean age (SD) 47.69 (5.66) 47.76 (5.10) 
   Monthly incomeᵅ (SD) 2645 (885) 2939 (875) 
   Mean educational levelᵇ (SD) 4.19 (1.41) 4.42 (1.32) 
   Mean depressive symptoms (SD) 9.58 (7.48) 4.07 (3.88)* 
   Minimal depression 59% 91% 
   Mild depression 27% 8% 
   Moderate depression 12% 1% 
   Severe depression 2% 0% 
Children (n) 136 110 
   Gender (male) 47% 47% 
   Mean age (SD) 14.62 (2.39) 14.56 (2.26) 
   Mean educational levelᶜ (SD) 6.82 (3.29) 7.36 (3.09) 
   Mean stress (SD) 34.63 (7.91) 32.96 (6.03) 
Note. n = number of cases; SD = standard deviation. 
ªFamily monthly income in euros. ᵇEducation level ranges from 1 = elementary school to 6 = university. 
ᶜEducational level ranges from 1= elementary school to 12= university.  
*p < .01. 
 
Table 2 
Depressive Symptoms of Parents of Families with Parental CMC 
 Parents with a CMC 
 (n = 86) 
Parents without a CMC  
(n = 82) 
Mean depressive symptoms (SD) 12.38 (7.75) 6.64 (5.93)* 
Minimal depression 45% 73% 
Mild depression 33% 21% 
Moderate depression 19% 5% 
Severe depression 3% 1% 
Note. n = number of cases; SD = standard deviation. 
*p < .05. 
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Table 3  
Information about the Illness and Depressive Symptoms of Parents with a CMC  
Parents with a CMC 
(n = 86) 
Illness type 
 
Multiple sclerosis 
 
 
29% 
Years diagnosisª 
 
11.82 
Depressive symptomsᵇ 
 
12.80 
Rheumatoid arthritis 20% 11.21 11.12 
Neuromuscular disease 17% 17.18 14.13 
Traumatic brain injury 15% 6.94 13.12 
Spinal cord injury 7% 13.14 7.33 
Parkinson’s disease 6% 3.87 18.40 
Inflammatory bowel disease 5% 11.20 9.50 
Diabetes type 1 1% 49.37 7.00 
Note. n = number of cases. 
ªmean years since diagnosis. ᵇmean depressive symptoms. 
 
Further, in families with a parental CMC, parents with a CMC had more depressive symptoms 
compared to healthy parents (mean difference = 5.74, t(159) = 5.41, p ˂ .05). Healthy parents 
of the target group reported more depressive symptoms than parents of the comparison group 
(mean difference = 2.57, t(123) = 3.50, p ˂ .01). The target group and the comparison group 
did not differ in age, educational level, or stress. 
 
Correlations between parental depressive symptoms and adolescent stress 
Pearson correlations and point-biserial correlations were conducted separately for the 
target group and comparison group (see Table 4). Addressing Hypothesis 2, parental 
depressive symptoms were positively related to adolescent stress in families with parental 
CMC, r = .28, p < .01. However, there was no significant relationship between parental 
depressive symptoms and adolescent stress in families with two healthy parents, r = .09, p = 
.35. We examined whether this correlation differed between the groups by using the Fisher’s z 
test, but this was not the case (p = .84).  
 
Factors predictive of adolescent stress 
Before proceeding with the regression analysis, we analyzed assumptions concerning 
multiple hierarchical regression. Cook’s distance method did not reveal any outliers. A visual 
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inspection of standardized predicted values against standardized residuals revealed that the 
assumption on linearity and homoscedasticity was met. The Durbin-Watson test indicated that 
the residuals were almost independent (1.72), while the Kolmogorov-Smirnov test indicated 
that the assumption on normally distributed errors was violated, D(246) = 0.05, p ˂ .01. The 
assumption of multicollinearity was met, meaning that the predictor variables did not correlate 
very highly. 
 
Table 4 
Correlations between Parental Depressive Symptoms and Adolescent Stress, Age, Gender, and 
Gender of Parent with CMC  
 Families with parental CMC  Families with two healthy 
parents 
 1 2 1 2 
1 Parental depressive symptoms - - - - 
2 Adolescent stress .28* [.11, .44] - .09 [-.08, .28] - 
3 Adolescent age - .29* [.08, .37]  .31* [.14, .47] 
4 Adolescent gender - .26* [.08, .42]  .09 [-.11, .28] 
5 Gender of parent with CMC - -.12 [-.30, .06]  - 
Note. * p < .01. Bias corrected and accelerated bootstrap 95% Confidence intervals are reported in brackets.   
  
A multiple hierarchical regression was conducted using the bootstrap method (see 
Table 5). Hypothesis 3 was not confirmed as the interaction effect of the relation between 
parental CMC and parental depression on adolescent stress was not significant (p = .45). This 
indicated that adolescents did not display more stress when exposed to parental CMC and 
parental depressive symptoms compared to adolescents exposed to only parental CMC or 
parental depressive symptoms. However, Model 2 indicated that adolescent gender and age 
significantly predicted stress. These two predictors accounted for 10.8% of the variation in 
adolescent stress. The second multiple hierarchical regression was conducted to explore 
whether adolescents of mothers with a CMC reported more stress than adolescents of fathers 
with a CMC. The analysis indicated that the predictor gender of the parent with a CMC did 
not have a significant effect (p = .17). Hypothesis 4 was partly confirmed as older adolescents 
and girls reported more stress than younger adolescents and boys. However, adolescents of 
mothers with a CMC did not report more stress than adolescents of fathers with a CMC.  
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Table 5 
Multiple Hierarchical Regression Analyses Predicting Adolescent Stress from Family Type, Parental 
Depressive Symptoms, and Gender and Age of the Adolescent 
 Model 1ª  Model 2ᵇ 
 beta t p beta t p 
Predictors       
Family type -.04 -.03 .98 -.03 -.02 .98 
Depressive symptoms .20 .81 .40 .15 .67 .47 
Fam. type x depr. symptoms .20 .76 .45 .28 1.10 .24 
Gender adolescent    2.73 3.24 .003 
Age adolescent    .82 4.51 .001 
Note. ªModel 1 predicting adolescent stress from family type and parental depressive symptoms. ᵇModel 2 
predicting adolescent stress from family type, parental depressive symptoms, and gender and age of the 
adolescent . 
 
Parental depressive symptoms as a mediator 
We conducted a mediation analysis to see whether parental depressive symptoms 
mediated the relationship between family type and adolescent stress (see Figure 3). The 
analyses indicated that the direct effect of family type on adolescent stress was not significant, 
b = - 0.50, p = .64. The Sobel test revealed that there was a significant indirect effect of 
family type on adolescent stress through parental depressive symptoms, b = 2.17, 95% CI 
[0.80, 3.55], p ˂ .001. This represented a medium effect, k² = .13, 95% CI [0.05, 0.20]. 
Hypothesis 5 was only partially confirmed as there was not a relationship between family type 
and adolescent stress when parental depressive symptoms were not present in the model. 
However, we could partly confirm Hypothesis 5 because the mediation analysis revealed that 
parental CMC predicted parental depressive symptoms, which predicted adolescent stress. 
These results confirmed previous t-tests as families with parental CMC reported more 
parental depressive symptoms compared to families with two healthy parents. Further, the 
correlation analyses indicated a positive relation between parental depressive symptoms and 
adolescent stress. 
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Figure 3. Model of family type as predictor of adolescent stress, mediated by parental depressive 
symptoms.  
 
Discussion  
 
  Inspired by the transactional model of stress of Lazarus and Folkman (1984), this 
study evaluated the perceived stress of adolescents with parental CMC. The aim was to 
examine whether parental CMC, parental depressive symptoms, and the combined effect of 
the relationship between parental CMC and parental depressive symptoms were related to 
adolescent stress in families with parental CMC. Contrary to our expectations, the interaction 
effect of the relation between parental CMC and parental depressive symptoms did not predict 
adolescent stress. However, older adolescents and girls seemed to have an increased risk for 
stress compared with younger adolescents and boys. Also, we investigated the mediating role 
of parental depressive symptoms between the relation family type and adolescent stress. A 
direct effect between family type and adolescent stress was not found. However, there was an 
indirect effect between family type and adolescent stress through parental depressive 
symptoms. These findings suggest that the extent to which parental CMC affects adolescent 
stress is related to the extent to which parents show depressive symptoms. Therefore, special 
attention is recommended for adolescents with parents with a CMC who also have depressive 
symptoms, as these adolescents are at increased risk for stress.   
As expected, both parents of the target group reported more depressive symptoms than 
parents of the comparison group, which is in line with previous research on physically ill 
parents (Braam et al., 2005; Turvey et al., 2009) and healthy spouses (Hakim et al., 2000; 
Steck et al., 2007). Taking care of spouses with a CMC has an emotional and psychological 
 
 
Family type 
b = 0.36, p < .001 
Parental depressive symptoms 
b = 5.97, p < .001  
Direct effect, b = - 0.50, p = .64 
Indirect effect, b = 2.17, p < .001 
 
Adolescent stress 
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impact; carers report lower scores on satisfaction concerning the physical intimacy with their 
ill partner and their marital relationship, and less communication in the family compared to 
normative samples (Corry & While, 2009). Further, results confirmed that parental depressive 
symptoms were positively associated with adolescent stress (Elgar et al., 2004; Langrock et 
al., 2002; Sieh et al., 2013). In this study, an association between parental depressive 
symptoms and adolescent stress was found only in the target group. Although this result could 
be related to the small amount of mild to severe depression of parents of the comparison 
group, other potential factors should be considered. One potential protective factor is the 
emotional support of parents toward their children. Roustit, Campoy, Chaix, and Chauvin 
(2010) highlighted that parental social support mediates the relationship between parental 
psychopathology and internalizing disorders of children. Due to depressive symptoms, the 
parent is not able to provide the support required to meet the needs of their children (McCarty 
& McMahon, 2003). Possibly, parents of the target group are less able to provide social 
support to their children compared to parents of the comparison group because of their illness. 
Another possible factor is conflict between parents. Families of the target group may be more 
vulnerable to marital conflict in comparison with families of the comparison group. In a study 
among 106 children in families with parental CMC, approximately 50% of the children 
reported marital conflict at least once a month. Marital conflict was positively related to 
adolescent stress (Dufour et al., 2006). These findings are in line with the theory of Armistead 
et al. (1995), who postulated that the physical illness of the parent affects child functioning 
through increased parental depression and conflict between parents. By contrast, Langrock et 
al. (2002) revealed that marital conflict was not associated with depressive or anxiety 
symptoms of children. However, in this study the parents did not have a physical illness.  
Unexpectedly, the interaction effect of the relation between parental CMC and 
parental depression was not related to adolescent stress. Results indicated that adolescents 
with parental CMC and parental depressive symptoms did not report more stress compared to 
adolescents exposed to parental CMC or parental depressive symptoms. Pakenham and Cox 
(2012) found a significant interaction effect of the relation between parental illness and 
parental depressive symptoms on behavioral and social difficulties of children (b = -.63, p = 
.02). However, the overall model of fit did not improve when this interaction effect was 
included. Moreover, adolescent’s gender and age was related to stress, while gender of the 
parent with parental CMC was not related. Results indicated that girls and older adolescents 
seemed to be more vulnerable to stress, confirming prior research (Dufour et al., 2006; 
Pedersen & Revenson, 2005; Van de Port et al., 2007). Also, previous studies show that 
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younger adolescents report less stress and internalizing problems than older adolescents 
(Pakenham & Cox, 2014; Pedersen & Revenson, 2005; Sieh et al., 2013). Nonetheless, other 
studies report that adolescent stress and behavioral problems are not related to the age of the 
child (Dufour et al., 2006; Sieh et al., 2012; Watson et al., 2006). In addition, some studies 
report that younger children display more behavior problems than older children in families 
with parental CMC. Younger children may rely more on parental support (Möller et al., 2014) 
and be more vulnerable to changes in familial responsibilities (i.e., household responsibilities 
and taking care of the ill parent) than older children (Meijer et al., 2008). On the other hand, 
older children better understand the consequences of the illness of the parent and may 
consequently experience more stress (Pederson & Revenson, 2005). It is also plausible that 
the relation between age and behavior problems of the children is moderated by gender 
(Pederson & Revenson, 2005). Barkmann et al. (2007) found that younger boys with parental 
CMC reported more mental health problems compared to older boys. This finding was 
reversed in girls. However, it remains unclear whether this effect is present in our study. In 
the study of Barkmann et al. (2007), children were between 4 and 18 years old, and in our 
study, children were between 10 and 20 years old. Further, we expected adolescents of 
mothers with a CMC to report more stress than adolescents of fathers with a CMC. However, 
our results indicated that the gender of the parent with a CMC was not related to adolescent 
stress. Research is inconsistent concerning the role of gender of the parent with a CMC. A 
study of Visser et al. (2005) revealed that adolescents exposed to paternal CMC reported more 
internalizing problems than adolescents exposed to maternal CMC. However, the authors 
stated that these findings may be a coincidence in view of the small numbers of ill fathers in 
the sample. In another study among Dutch families, gender of the ill parent did not predict 
adolescent outcomes (Dufour et al., 2006). An explanation could be that fathers in Dutch 
households are more involved in household activities than fathers living in non-Western 
countries. Previous findings suggest that the involvement of fathers with their children has 
increased in Western countries (Dubeau, Coutu, & Lavigueur, 2013). This may indicate that 
when the mother becomes ill, the father will continue to fulfill caregiving tasks. Still, research 
is scarce concerning the effect of the gender of the parent with parental CMC on adolescent 
stress.  
As predicted, there was an indirect effect between the relationship family type and 
adolescent stress through parental depressive symptoms. Unexpectedly, parental CMC did not 
directly influence adolescent stress. Research suggests that an absence of a direct effect 
between two variables in the mediation chain should not lead to the conclusion to stop 
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interpreting the mediation analyses (Rucker, Preacher, Tormala, & Petty, 2011). The absence 
of the direct effect between family type and adolescent stress does not support the 
transactional model of stress of Lazarus and Folkman (1984), which stated that when a person 
experiences stress, problem behavior is elevated. Findings of previous studies suggest that 
parental CMC is positively related to internalizing and externalizing problem behavior of 
children (Sieh et al., 2010). However, in our study, parental CMC did not predict adolescent 
stress. This result may indicate that the illness of the parent is not by definition evaluated as 
stressful. Our findings are in line with the study of Pakenham and Cox (2012), which did not 
find a direct effect of the illness of the parent on the stress level of the child. They postulated 
that there was an indirect effect of the relation between parental illness and adolescent stress 
through caregiving responsibilities by children of ill parents. Also, other factors seem to be 
involved concerning the relation between family type and adolescent stress. Sieh et al. (2012) 
found that children who showed high quality of parent attachment and parent-child interaction 
reported less stress compared to children who had low levels of parent attachment and parent-
child interaction. This may indicate that high quality of the parent attachment is a protective 
factor concerning the adjustment of the child to parental CMC. As expected, parental 
depressive symptoms positively influenced adolescent stress. Further, research suggests that 
parental depressive symptoms is related to stress of the child, as these children are exposed to 
disruptive behavior of the depressed parent (Elgar et al., 2004; Langrock et al., 2002; Sieh et 
al., 2013). In our study, it seems that adolescents were living in a stressful family environment 
due to the parental depressive symptoms and were not able to manage the situation, 
supporting the model of Lazarus and Folkman (1984). However, we did not take into account 
how adolescents cope with stress. Behavioral and emotional outcomes of a stressful situation 
are associated with adolescent coping behavior (Jaser et al., 2007; Langrock et al., 2002). 
 
Strengths and weaknesses 
The main limitation of this study is that we investigated only the relation between 
parental CMC and depressive symptoms on adolescent stress. As mentioned before, other 
factors on the individual level (e.g. coping behavior of the adolescent, caregiving 
responsibilities), the family level (e.g. parental emotional support, marital conflict) and the 
societal level (e.g. cultural norms) may also influence the relationship. Also, parents in our 
sample had different types of illnesses. The results of this study indicated that parental 
depressive symptoms varied between the illnesses. Parents affected by Parkinson’s disease 
reported more depressive symptoms (mean = 18) compared to parents affected by Diabetes 
25 
 
type 1 disease (mean = 7). Consequently, differential effects may be related to specific 
illnesses but were ruled out because we did not examine illness-specific depressive symptoms. 
Consequently, our results reflect only general conclusions about parental depressive 
symptoms of individuals with a CMC regardless of the specific diagnosis of the parent.  
Moreover, this study has some limitations concerning external validity. Parents had a 
high education level, which is common concerning individuals who participate on a voluntary 
basis (Kazdin, 2014). Also, participants were mainly from Dutch descent, so one could debate 
whether these findings can be generalized to non-Western countries. Cultural norms are 
related to an increased sense of family responsibility by adolescents and by parents (Fuligni & 
Pedersen, 2002). These characteristics of the parents and the children may lead to a selection 
bias and can affect the generalizability of the findings. Another limitation of this study 
concerns the DSQC, which measured adolescent stress. This test has not been validated and 
therefore threatens construct validity, meaning that it is unclear whether this test measures 
stress. However, the test has been included in previous studies concerning adolescents with 
parental CMC, and compared to these studies the results were similar (Sieh et al., 2012; Sieh 
et al., 2014). Another limitation is that more than one adolescent of the same family 
participated in the study, meaning that the assumption of independent observations was 
violated. Also, we studied families only at one point in time, so the results do not reflect 
causal relations but only associations.  
A strength of this study is that we used self-reports to measure adolescent stress. Most 
studies focus on the effect of parental CMC on problem behavior of children reported by their 
parents (Barkmann et al., 2007; Diareme et al., 2006; Rodrigue & Houck, 2001). Research 
suggests that parental depression may lead to parents overestimating problem behavior of 
their children. Weisman et al. (2004) found that depressed mothers rated emotional problems 
of their children to be three times higher than non-depressed mothers. 
 
Further research 
Concerning studies about parental CMC, most research has been built on cross-
sectional and meta-analytical methods and therefore neglecting long-term effects. First, 
longitudinal research is recommended to examine whether the indirect effect of the parental 
CMC on adolescent stress through parental depressive symptoms will endure over a longer 
period of time. Research indicates that parents continue to display disruptive parenting 
behavior even during a non-depressive episode (Langrock et al., 2002). Further, it is possible 
that the effects will differ during different stages of the illness and the development of the 
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child. Second, to better quantify the effect of parental CMC and parental depressive 
symptoms on adolescent stress, we would recommend investigating possible risk and 
protective factors concerning the individual, family, and societal level, as they may influence 
adolescent stress. Closer inspection of these factors may be relevant for clinical practice. 
Third, we recommend studying the mediating role of stress between the relation of parental 
CMC and adolescent internalizing and externalizing problem behavior as the model of 
Lazarus and Folkman (1984) stated that when a person experiences stress, problem behavior 
is elevated. Also, the mixed results of gender and age of the adolescent, and gender of the 
parent with a CMC indicate that further research is recommended.  
 
Conclusion 
This study extends our understanding of the relation between parental CMC and 
parental depressive symptoms on adolescent stress. Adolescents of families with parental 
CMC appeared to experience stress due to the depressive symptoms of the parents and not the 
illness of the parent. Also, the findings suggest that parents of families with parental CMC are 
at increased risk for parental depressive symptoms. Therefore, it is important for health 
professionals who work with families with parental CMC to pay special attention to parental 
depressive symptoms. Careful screening for depressive symptoms of the ill and healthy parent 
is needed. Further, adolescents may benefit from special interventions teaching coping skills 
to be able to deal with parental CMC and the depressed parent. Also, health professionals 
should pay special attention to older adolescents and girls in families with parental CMC as 
they seem to be more vulnerable to stress. Future research examining possible risk and 
protective factors concerning the individual, family, and societal level is recommended as 
these may influence the relation between parental CMC and adolescent stress.  
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